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Location map of the study region
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Response of glacier variations in the eastern Tianshan Mountains to

climate change,during the last 40 years

WANG Ye-tang, HOU Shu-gui, LU An-xin, LIU Ya-ping
(State Key Laboratory of Cryospheric Sciences Cold and Arid Regions Environmental and Engineering Research Institute,

CAS, Lanzhou 730000, Gansu, China)

Abstract: Mountain glaciers are one of potential climate indicators because they are sensitive to climate
changes. Glacier area and volume variations in the Karlik Mountain, the eastern Tianshan Mountains,
from 1959/1961 to 2001 were analyzed in this paper. The topographic maps of 1:100 000 scales in 1959/
1961, 1972 aerial photographs and satellite images (Landsat TM and ETM+) from 1992 and 2001 was
used to map the surface area of glaciers and in this region through a process of manual digitizing on a false
color composite of bands 5, 4, 3 (red, green, blue). Glacier volumes were calculated using the experience
formula developed by Liu and others, based on the relation between glacier area and volume. The results
indicate that the glacier area and volume over the Karlik Mountain shrunk by 11.4% and 12. 3%, respec-
tively, in the last 40 years. The rate of the glacier area decrease was 0.51% + a~! over the interval 1959/
1961—1972,and decreased to 0.1% « a~! between 1972 and 1992, but increased by about three times (0.
31% «a™!) from 1992 to 2001, which indicated accelerated glacier retreat in recent decades, In the same
way, the volume of the Karlik mountain glaciers was reduced with the rates of 0.508% « a~! from 1959/
1961 t01972, 0.13% + a~! during 1972—1992, and 0.34% « a~! from 1992 to 2001, respectively. Glacier
changes in the eastern Tianshan Mountains have a significant response to increasing summer temperatures.
Analysis of the climate records of over the last 40 years {from the Yiwu meteorological station also showed
a precipitation rise in winter and summer from 1959, but these could not compensate for the mass loss due
to ablation. The large shrinkage of Karlik mountain glaciers from 1959/1961 to 1972 can be attributed to
the warm and dry climatic events during 1959 —1966. The sharp increase in summer air temperature resul-
ted in the accelerated glacier recession in this region since the 1990s.
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